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The Aerodynamic Configuration Criteria for the Lateral-

directional Stability of Hypersonic Vehicle
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Abstract; This work is concerning the problems of the lateral-directional divergent oscillation with

aileron-only maneuvering control. By investigating the movement process and physical characteris-

tics, the phenomenon of the divergent oscillation with the normal use of aileron is particularly dis-

cussed, and a new additional prediction criterion is achieved from theoretical derivation. The merit

of the proposed prediction criterion lies in that it further improves the accurate of the closed-loop

stability criterion, which provides the basis for the design of the aerodynamic configuration and

control system. Finally, some state points along the flying track of a vehicle are provided to illus-

trate the accuracy of the prediction criterion.
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Fig. 1 HL-10 aerodynamic configuration
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Table 1 The motion mode of the open-loop system
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